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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obviate the coloration of 
display by adopting the constitution in which the 
dependence of the double refraction quantity of a liquid 
crystal layer on wavelengths which is heretofore the 
cause for the occurrence of the coloration at the 
display is negated by a compensation layer. 

SOLUTION: The liquid crystal layer 15 of the reflection 
type liquid crystal display device formed by 
successively laminating a polarizing plate 10, the 
compensation layer 11, the liquid crystal layer 15 and a 
reflection plate 17 comprises uniaxial liquid crystal. 
The compensation layer 1 1 has uniaxiality and the double 
refractive index anisotropy thereof is of the same code 
as the code of the double refractive index anisotropy of 
the liquid crystal layer. The optical axis of the 
compensation layer 1 1 and the orientation direction of 
the major axis of the liquid crystal layer 15 intersect 
approximately orthogonally with each other in the 
arrangement of the optical axis. The angle formed by the 
optical axis of the compensation layer 11 and the 
transmission axis or absorption axis of the polarizing 
plate 10 is set approximately at 45° or 135°. The relation 
between the double refraction quantity PLC of the liquid 
crystal layer 1 5 and the double refraction quantity ROOM 
of the compensation layer 11 satisfies the following 



conditions (1), (2) at the time of non-impression of 
voltage and at the time of impression of the prescribed 
voltage: (1) approximately RGOM=(m/4)xX-RLC 
(m=0, ±2, ±4,...) over a wavelength (x) of 380 to 780nm 
and (2) approximately RCOM=(n/4)xX-RLC 
(n=1 , ±3, ±5,...) over a wavelength (x.) of 380 to 780nm. 
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Rcoy +Rlc= (n/4) XA (n=l, ±3, 

±5 • • • ) 

fK^i 1, ii^B^B^i b^mmk. nuit (^RfSTt*^ 
iB*o^i^(±trRjs*n^i^$n, so-'}Kb^b^i 5. m 

so 1 1 ^riiii-t^o i^B^S 1 5 , ««® 1 1 ^iiiif 
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11 

ft (Rcou +Rlc) ^m^: (A) 380-780 nrntl 
iSoT, W^a (n/4) X A t'S.'oT^/^^CO-C-, 

[0 0 3 9] -Iff. m.s.mmami. mmm 1 1 tits.^ 
m 1 5 oisisiJfiofOT)^ 

RcoM +Rlc= (m/4) XA (m=0. ±2, 

±4 • • • ) 

^n^o i<7)es^r-i±. if«^ i i tm^^m i som 

®*ffl<75fO (RcoM +Rlc) (a) 3 8 0- 7 8 

OnmdiKoT, Wtia (m/'4) XAi^oTV^^O 

[0 0 4 0] <mmfm2 >^fm<7yK^mm^Bmmm 

[0 0 4 1] ZZX'li. "J T^vn-fy^A b^X'^i>-J 

[0 0 4 2] mmm i i (i, ^^^m 1 5<7);ia(;tL:^ifi]t 
m\ b<r>w^V!m.tmm\Lmf&t^j:'ox^^i>^ ::<7)j: 

T ^cltflt^ 1 1 t LTi±. ?SB^B^ffl>.>T^> <t < , S7t, 
[0 0 4 3] H 3 (i2f:®.^.(;*ilt.&fi*tK 1 0 <r>'Am 
1 0<Oigi§tt3 0 t<S*1Sl 0WS®1i)llfti;^«LTv> 

hmfm 1 1 <7)*;¥^tt3 1 t(r>nm. (33) ii«t^a4 5 

3 2 tO^-r^^Jt (3 4) (±«^a9 osr-^^o 
[0 0 4 4] ±fe(7) J; o 4'*^ttEfi-C(i, jSp^B^ 1 5 



(7) # 1 0 - 1 2 3 5 0 5 

[Sj^O^iS^-r-l, >! 1 1 4- 19 . 1Sft^ 1 1 (C J: ») jSp^Big 1 5 
[0 0 4 5] WT. ^<7>S:*tM}^a^a*jF^S<0t!lfW.S 

[0 0 4 6] fi/f ^^aensnsffi, i i o y -r x h 
-ifcL, mmmi im^M-ix-H^tm^mi 5oiai:n 

«ei 1 coiai:it:^iPi{c?'doTffljt®7>^-|it5-r-i>75^ 

mit. mm!±mizjz-\:xmtiri>zt^^h. mi^i^^^ 
20 [0 0 4 7] w^BT-(4, Mw^o^fa t m^um 

<r>iz\:ix^ftitA^zixh<r>m (Oift^W^nfir- izLX-^iz 

iS?ci--&j;ot-4'oTiJt), fd:is^^'ommmtm^Bmt 
(omm^fimAmi^-^Lx^^^ffyx. mmf:m<7)-mmi^ 

[0 0 4 8] <*teff^S^.3 >«^<7)S|tffl}iSB«^^ 

m.i>mm(r>mi iz7jiLfcmmmmtmm(ommim-r 
i>o ^ztzL. mmm 1 1 1 Lxmm^n:HnAm¥m<r>m 
tixm^ijiitmw-^<r>i><D-^m^^hixx^^:ho zcomm 
milt Lxa. m i <o^mMmtmm^z~mmmir 

30 i-mnx^iO. mx.l£. .-tf U h (PC) , ^ 

^^^Jl^ 9 <) l^- y (PMMA) iZit^^fX^—m 

[0 0 4 9] W^®-r<4. 1 1 lirStS^ff- (^f* 

e<J(C(4, 380-780nm) {Zt>fz'yXW.^m I b [Z 
40 [0 0 5 0] [a4(4*?F^BUiitt-2.te*«l 0Oiti§ 

mmm 1 1 cojiffiw, ifi^B^aS 1 5 cogttoseifi]:^[6] 
<7>^n-r^x<o^f^*^-riii-eib^o w^^.r-ii, mmm 

Mtt^l l<0a*itt4 1 iffia^^l 5 «0:K»(75Ef6] 
:^[fi]4 2 i:(4ffil;<a^ffl-4-orv^^o tLX. Uit^l 

0 cojtigtt 4 0 i: . mmm 1 1 ojiistt 4 1 jo j; t/^B^ 

^1 5<0:gttOiE|6]:^[p]4 2<?>-?-^X-rili:<0 4-t^a 
(4 3) liM^t t ueE^a4 5)SU^:orv^^„ 
[0 0 5 1 ] ^;it«b>K^^ 1 5C0ti;ffl^Jf» (J-JITRlc t 
50 a^-fo ) ttttt©! lOlfiffiWfi Rcom i:B& 
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J3 

(1) ms.mmm 

r&fi (A) 380-780 nmlCffior, mi^a 
Rcou = im/A) X A - Rlc 

^jSt/c-fo /c/iL. m(±0, ±2. ±4 • • • T'^^o 

(2) nmnm 

r&:K (A) 380-780 nm^Z^-oX. 
RcoM = (n/'4) X A -Rlc 

^ritfc-to fc/iL. nlil, ±3, ±5 • • • T-*^o /O 
[0 0 5 21 «i.#.cOSItMjiSB^H«7K^ei:ib'V^-tt, 

(o^^tmm. m^m 1 1 tu^m 1 5 toiis^iT»<7) 

f*fi^)H(±, 3 8 0- 7 8 0 nm) (CiSo TWtia— ^4^^ 
is. ±m<r>nilt (4 3) (±13 5ST't iv^o 

[0 0 5 3] <mmfm4 >. *ff^ST-i±. mi!E<7)»3 20 

7''; y \-^\a\com^a-Am^^hirX^^i,o MfSS 1 1 (i-e 

ji<o)i t ±^m<7)m^ A-'^m^ u«^a o 9 

<0M«« 1 i i^Wm^'ry^L^'m-^tmi^m 1 5Ui3 
. It ^ *;T»OrSKIi!cff 14 «r RB!^ L ^> O i: 4- o r 

[0 0 5 4] ^<OJ:o4fllfigt-r;E,>;i:m:oT^). ^ 

enijDB#t t (:BrfW<J{;i±. 380-780n 

m) t;?SoTm4a-5t^^.%(l4^ liPfi^S^nxw^^ 

[0 0 5 5] <mm.iim^>mm<r>KMmm.^B^m-^ 
1 1 1 L.x^mm'^tm.Wm t l < (±s?iif mj^B^a 

[0 0 5 6] 5Slfmtt}j£^i3J:0=m?iifmi4ffiB^Bl±, - 

v^o Li)^L. m^ii. DHF (Deformed He 
1 ixFerroe lectr ic) <^ i n USSSI tf y 
^ (P) *^'r«ftA J: t):^^ < , 7)>o}S^B®<7)-fc-'U+> >' 
Vi^mmif y^ (P) i t):'c#4J^^I±, e«6<)«i-tt 
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[0 0 5 7] <^ttff^.^ 6 >*B^.-CI±. «rai<7)» 3 <7) 

mimm'r>KmmwL^mm.r^ii^^xm^Bm 1 5 h^k^ 
1 0. i««^i 1. ffiB^B^i 5<r>±^m<r>m.m.<r>m%it 

[0 0 5 8] ^<o^^(ci3i^-rt . ^m<r>m3<r>mm.Wi> 

[0 0 5 9] <*«^. 7 >*ff^st:-(±. mm<r>m 1 
^) tm3<Dmmfmx'umLfcmmm izzxn. n 

m^Btiri,) t^a^-^Hir, ^hl,zm^mi 5 tLX 

^mm^^^B'L L < (iixmm^mm^Btm^-xRmmm. 
^mmmmimm.Lx^^^ho 

[0 0 6 0] >io«fig(cjov^r, MftSAUM-t^Tt^ 
B (cei-t •5.7t^ttSeBI±±3l!<7)|a 4 (c^ L fcKB t 4 c 

[0 0 6 1 ] z(omfiic.iiZii\,^xi>. mi^ff)^! tsxi>'m 

[0 0 6 2 ] <^mfm 8 >y^fmxii. mm<r>m 4 0 
ttffip^ t L < (±js:5*is«i4}SB^B<OT *>g:iafl^u-tti4co 

ffis^B i 1. 4-tl: ^ <7) ^ fla V ^ If fig 1 4 o T V. » o 
[0 0 6 3 ] ^<0«fiS;l-i3v^T^). fl5ai(^»4<75*Jfe?f^ 

[0 0 6 4] <^SSff^®. 9 >:^limxii. m^<r>m 1 <75 
^) i:»4 0||ifi?F^.^,r-iS,?gL/:MtftS d^lT'li. rt 

^if mji^B^B ^> L < (tKw^^miim^^m^^xKmm^d 
[0 0 6 5] >io«fig;icjav^T, mm^Ai,zmi-i>±^ 

W@effil±±i£<7)|l2C^LfcEffit4-=>TJ3(). Mf®^ 

B(cM-r-?.7fe^ttiESi±±jsoiii4 (CTKL/cseat 
mm^i,z-mn<r>m^nt^^j:-^:hi>(r)ii^m^^hix 

[0 0 6 6] z<7>mf&i.zii\.^xi,. mi^<r>miisxz/^ 
4 <Dnmfm<om^^tmm.<r>mimmi,zi: o aw^-s* 
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[0 0 6 7] <mmifm i o >^ifm-c-(i. m^<r>m 3 
m^Bt-Th) t«ra.^^-ti-, ^i^izm^mi 5 ttr 
[0 0 6 81 zcomitsnzii^^x. mmmAtiXi/mvum 

[0 0 6 9] ^<7)itfi6;i;JoV>r BiEO^ 1 Jo J: LK» 

[0 0 7 0] ±iEL/c:$l§?^ORWMjSB^a^^^ 
B £0 ^ SlSg^nj o V ^ T HM ^ #B,B L T i^eg -r ^ o 
[0 0 7 1 ] 20 

1 0 cm^itil:^ 4 4. 5 %. {BTfeS 97. 8 % 

iojii- Y7)i'irv^ f^y'<r>U±^. 0iJx.i±'F i 2 2 

5 DUN (0«mX^fe^#ttS?) li: 

(PC) , -i^'; 5' h 

(PMMA) 'Srfc'tC'ft^^tL^— tt5£W7 -f 

[0 0 7 2] jEb^bS 1 5 I± 1 -^c^mU^mn. mx.l£if 

ttrv^-So -ecT^fiSB^g 1 5 0-t;K7)J¥$(±5. 5;um-e 
i't±S<'5Z L 1 4 7 9 2 5rfflv^ -g-OjjSS^^^ v 

[0 0 7 3] mitm. 1 0 . flSais 1 5 , mmm 1 1 <^± 

LTffia^p^l 5<7)ftWcoieifi]:^lfi]i:M«S 1 KOiHStt 
i:<7)4-t^75^9 OSt i 0 l-iegL/io 
[0 0 7 4] ^ojCT^jfc^EBt L;tS*J-MffiSS^ 

[0 0 7 5] «i±teent,n^^^.r-(±, flirii Lf^J; ^ icitf* 

^1 l<7)tt)11ffai:>lSBl® 1 5 cO«St/f»7!»^^r^:R (3 
8 0nm- 7 8 0 nm) ^ia— S:i"-5>o ClOt 
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[0 0 7 6] [l7/ii''b&75^-&J:-)l-, teentJDB^OfegEi^ 
<f(±x = 0. 3 3 0, y = 0. 3 3 4 T-^)»), C<Oti 
OMM^^Ii, 3 8. 2 7 %X'h^:Lti)^(2m^-mx-^Z> 

[0 0 7 7] ^^tc. wi'>:m^en*aLrvK tj^a^B^i 
mm^2. 1 3 (V) (7?B#(z?iga^B« 1 5tmwim 

1 1 colSjSW»*'~MillL7t: (2) <7)^ff?rrS;L-i-^i:C 
[0 0 7 8] 

[Ili£1?ij2] :$:|li£piJ<7)Slhi-SiJ?[B^B«^^M(±flfri£OIlI 

1 0 tcm-»:itii^l^ 4 4. 5 % , ffl^tS 97. 8 % 
(D-=L- Y^)Vy\y^ 9 ^ -f(D\Uit^. Wx.lfF 1 2 2 
5 DUN (Bmmi*^5S:^tt^) Srffli'^/io 
[0 0 7 9] ^^^m 1 5 (i 1 0Ilx.l±'*' 
7 ^^iS^S«l 2 l«CO^:^1t<«KJ: 0 4' 
•?)iiW««l 8C0±(CjR|t¥Si: L-cfflv-e.^X'5.r;u$ 

-■^Ao^®^ffMLr^^s:*f«i 1 t<r>mi>'m.^^ 

^xrv^^So -€-«0?K^^ 1 5«0-fc;l^co)f $(i5. 5/<mT- 
^'ttiaZL 1 4 7 9 2 «:ffl(/\ ^<r)^^^1^i] ^ 7 )\^X 

[0 0 8 0] nmm 1 1 li^B^a^ t i^i cm^u i'o^j:<o. 

[0 0 8 1 ] UitWL 1 0 , ffia^S 1 5 , 1 1 nit 

^ttcoeeeii, msti^-ri^u, <B7t« i o oitjaw 

t^±W. \ 0<0S®ii(cft|l«LTv-^Mco«1t^ 1 1 
Oiiffl«t(r);&-r:ft^^4 SSt^'J.iTtiEBL, J 
fz. fflTt^l OcoitiiWtfiTttSl 0<7)SM1iUSR« 

[0082] iOJ:-7 =fc7t^EB t L /cS:*fM?KB^B«^ 
^acofi;fmSI±i-:ilT<73 J: T tc^fc^o 

[0 0 8 3] enfiD^)E2. 1 3 V<7>t ^1;, Mft^ 1 1 
(OiaCntffiB^aS 1 5<75^ai:^x**c:*i.ii<oa<7):^#ffi^ 
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[0 0 8 41 en*a€l±2. 1 3 V(C:fclt-SfeJS)^«i±, 
[197i'ib^;!»^^i^Cx = 0. 338^ y = 0. 338 

enjni:tt7)^±#i-^t;fiHoT. 119 ti^-r j: t iifeai^ 

-Ti T 4"^rii:SUigorW;ia— 3e<O«'J^S:*)-5|^0. 3 6 iO 
[0 0 8 51 

m L ^) O t o TiJ 19 , ffie^B^ (ijo It ^MSlffsO 
(7)t:% 1iIS?/f*Or^««i¥14?r ii i: ^ < i" i 

[0 0 8 61 ?iS^a^54''-7 ^ X h -f y i> jj^B^alc J: *5 

■y K?»-7T-'f 'y (TN) SffiB^a*^^®^X-/N-- • 
•y Xf--y K • ^^-^x^" -y (STN) MiS^S^^S 

[0 0 8 71 ji5B^BB7i'~?Sif mtiflS^B ^) L < liSlSSIf ^tt 

[nsoffim^isi^i 30 

m 1 1 *i&w<7)» 1 o*Mff^.^.oR«-aifi[B^B^^^« 

[H 2 ] ^%v^<ry% 1 co*i&®]iB<7)Rttl!}r![B^B^^^a 

ISO iSiitt i: CO M 1* ^i- El r-* ^ o 
[113 1 2f:%^<7)||2(7)^iiff^gg<7)R#MiRB^a«^^e 

[H 4 1 3 cO^JSff^i^.OSItMififa^^^^tt 

Uj3lt^)lSB^B^<7)«ttOiE|6i:^|6], ■!Sft^<7)Sffi»^ « 40 

[la 5 1 ffia^B® i O-'ffitK^ <7)tIS Wl:/ A offiSlic^ 

[1171 entjDiiffii-it-r^mwTtcofe^fL^TFi-c I E 
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[1181 RMJ^OiSSfc^ltt^i-HT-^^o 

[091 en»nmEic*^i--5,ai#7fecofe^ft*7F-t-c I E 

[HI 01 K*«^J<75>S^B«^gew«;^«:^-rKlfM!l-e 

1 0 
1 1 

1 2 it^l£« 

1 3 ig^m® 

1 4 K[6]Bi 
1 5 ?|Sb^b^ 

1 6 leiajBi 

1 7 s:tt« 

1 8 it^^tg 

2 0 ffi^tlScOiijitt 
2 1 «flS^<75iIffl% 

2 2 )KB^B^<0:^aOBe[6]:^|fi] 

2 3 ffl7t«oiti§tttti«^oii^«to=fci-^K 

3 0 fi7t«<75ajitt 

«l 

3 2 }iSS^OS«<7>BE|S]:^|pI 

^ ^ -2. If «^ O t O ^ -r ft R 

3 4 Mft^t>g^B®OJ^#]S**t#>Ulift«<7)il'ffl 
W t ?SH^a^ <7):g*ft OEt6l t O ft S 

4 0 ig3t«coiiStt 
4 1 Mfl^cojlffitt 

4 2 jSB^BSc0Sai<7)ie[6]:^|fi] 

4 3 fi7lc«<0itii«i:M«^<O®ffi«,»:<7>4-rftR 

1 0 0 

1 0 1 

1 0 2 iS?q«S 

1 0 3 WiSm. 

1 0 4 >K^bS 
1 0 5 

1 0 6 iSW^S 

1 0 7 iS7t:14^« 

10 8 1/4 j^S^g 

1 0 9 SWIS 
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imi] 



10 <adm 
- 12 mmtm 



IB12] 
,22 ttfiuaisos** 




21 ffifflJSlKOgmtft 



20 «^£lOC!>SS|ffi 



[03]' 



,32 ffiasisostt 




31 @^^]0CDg£@<|JfCi^3! 



30 <i3fcffilO«>«iatt 



ins] 





[114] 




41 ffifi^UCOiS^ 



43 ^ft 



[116] 




[US] 




[mi 0] 



I / /" / / / / / /"/ // // 7K a*ttaE 



^V\\\V\\^\\\\\\ v. 



— 106 «^S8a 

.107 a^mss 

108 l/4tarS^ 
^109 



&fi (tmO 
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